Among the methods for demonstrating the cellular sites of production of anterior pituitary hormones are special histochemical techniques correlated with clinical and experimental findings (1) (2) (3) , ultracentrifugation studies (4, 5) , tissue culture methods (6) , and fluorescent antibody methods (7) (8) (9) . The fluorescent antibody technique has the distinct advantages of specificity and of being applicable to pituitaries in histologic section. The success of this method depends upon the availability of highly purified hormones which can be used as antigens and, indeed, its successful application attests to the purity of such hormones.
The cellular site of human growth hormone in human pituitary glands has previously been demonstrated (9) . The present report concerns the localization of ACTH in human pituitaries.
METHODS AND MATERIALS
Highly purified porcine and human ACTH 1 were emulsified in complete Freund's adjuvant 2 and inj ected into the foot pads of rabbits at 2-week intervals. Animals were bled when hemagglutinating antibody titers (10) of 1: 3000 to 1: 5000 were obtained on test bleedings.
The antisera were tested by hemagglutination inhibition against other pituitary hormone preparations for species and hormone specificity (11, 12) . Cross reactions occurred only with preparations known by biological assay to contain ACTH in amounts which roughly correlated with the degree of cross-reaction demonstrated (12) . By using antisera to porcine ACTH, comparable amounts of the original antigen, of pure ACTH supplied by Dr. C. H. Li, of human ACTH, and of the beta fraction of Bell inhibited the reaction, while the other Bell fractions showed a weak cross-reaction, as did melanocyte-stimulating hormone (MSH) ( The same specificity controls were employed. These sections were cut and mounted in mirror-image pairs, so that the uppermost surface of each section was the adjacent aspect of the same interface, thus allowing cell-for-cell comparison of the two slides (9) . One section was stained as by a and b above and the adjacent section was stained by the aldehyde fuchsin technique (17) with woodstain scarlet and light green as a counterstain. The pairs were studied together, one with the fluorescence microscope, the other with a conventional microscope. Photomicrographs were made of identical mirror-image fields. Those of the fluorescent sections were printed from the reverse side of the transparency, so that resultant prints were superimposable (9) .
RESULTS
Fluorescent staining of human pituitary cells was achieved with fluorescein-labeled antiporcine-ACTH and antihuman-ACTH. The fluorescent staining was brighter with antiporcine-ACTH, which was the higher titered antiserum, and all subsequent studies were therefore performed with this fluor. Furthermore, it was felt that the use of antiporcine-ACTH would reduce the possibility of nonspecific fluorescent localization in human pituitaries.
All frozen sections of human pituitaries treated with fluorescent anti-ACTH showed specific staining of cells and groups of cells in the pars anterior (Figure 1) , and scattered sparsely throughout the pars posterior, when included in the section, there were occasional groups of two to five fluorescent cells around a small blood vessel (Figures 2,   3 ). In some of these sections there was a band of fluorescent cells in the zone of basophilic infiltration in the margin of the pars posterior (Figure 4) . The staining of cells in the region between the pars anterior and the pars posterior was not consistent. In some pituitaries these cells stained very brightly, showing much granularity ( Figure 5 ); in others, only scattered groups of cells fluoresced.
Staining of sections from formalin-fixed, paraffin-embedded blocks with fluorescent antiporcine-ACTH was inconsistent. Some pituitaries stained as well as the frozen sections; some stained more faintly; some did not stain ( Figure 6 ). The brightest staining in formalin-paraffin or frozen sections was achieved by the layer technique.
Controls were performed in all experiments. In the paired inhibition controls (f and g), intensity of staining was much less in slides "inhibited" with unlabeled anti-ACTH than in those treated with normal rabbit serum. As our anti-ACTH is a nonprecipitating antibody, absorption with ACTH could not be complete. Slides stained with fluorescent anti-ACTH which had been absorbed with excess ACTH showed cells with very faint or no fluorescent staining (Figures 7, 8) . When the layer technique was used, there was no staining when nonfluorescent normal rabbit serum was the first layer, and staining was much reduced or absent when "absorbed" anti-ACTH was used. Sections of pituitary left unstained, those treated with nonspecific fluors, or sections of other tissues treated with fluorescent anti-ACTH did not stain.
When mirror-image pairs of formalin-fixed sections were studied (Figures 9, 10) , it could be seen that the cells that fluoresced were basophils, but that the intensity of basophilic granularity did not correlate with the brilliance of fluorescent staining. In most instances fluorescent cells corresponded to dark blue basophils, but in some cases the fluorescent cells were pale blue, sparsely granulated basophils and, in a few cases, purple basophils. Not all basophils corresponded to fluorescent cells. More than half did not show fluorescence in the corresponding slide.
The pituitary adenoma from the patient with Cushing's disease was studied with routine and special stains, but the adenoma could not be classified pathologically; it appeared as a relatively anaplastic chromophobe adenoma in which very few cells contained scanty basophil granules. At the border there was a rim of compressed normal pituitary tissue in which the cells were mainly eosinophils.
When the section was stained with fluorescent antihuman growth hormone (9), these eosinophils fluoresced, but the adenoma cells did not. When treated with fluorescent anti-ACTH, the adenoma cells fluoresced but not the normal eosinophil cells (Figures 11-14) . The other pituitary adenomata studied did not stain with fluorescent anti-ACTH. There is no good agreement among authors with regard to the cellular site of ACTH or the classification of basophils. It is not the purpose of this paper to become involved in a discussion of the merits of the various nomenclatures but rather to show that by using the fluorescent antibody technique, a specific antiserum to ACTH is localized in cells that stain as basophils when techniques routinely applied to pituitary tissue are used.
The studies presented here demonstrate directly that ACTH is located in basophil cells in been absorbed with ACTH. Note absence of specific staining (100X). 
